The temperature dependence of optical absorptions in liquid Na is calculated. The electron energy values are obtained to second order in perturbation theory which are then used to determine the electron density of states. The density of states plots show some structure similar to those noted in the solid state. The optical conductivity in the liquid state is found to increase with the tem perature as in the solid state. The present calculation for the optical conductivity gives a rather sharp peak around hco = 1.7 eV. These results are in better agreement with the existing experi mental results.
In tro d u c tio n
The study o f optical properties o f alkali metals 1,2 is o f substantial theoretical and experimental inter est. This is because, in one hand, the alkali metals are good candidates fo r nearly free electron system, on the other hand, they exhibit experim entally some strong absorption in the intermediate region in the solid and liquid Na. The form at o f our paper w ill be as follows. In Section 2 we shall review the theory relevant to this investigation. In Section 3 we shall present our results. Finally, in Section 4 we w ill describe the im portant conclusions.
T h eoretical Considerations
F or the sake o f brevity, we shall briefly outline the Smith 4 theory to be used in this paper and intro duce some m odifications in our approach. 
r~Sg(E)g(E+ha>)
U m co
The limits o f the integrations range between Ep + AE and Ep -hco, where AE is a small change in energy so that can be determined and we shall discuss about it later. There are however, two m ajor problems that need to be worked out. One is the evaluation o f the oscillator strength and the other is an exact calcu lation o f the density o f states. W e first discuss the form er one.
S m ith 4 has essentially extended the idea o f Fa ber 6 and developed an approach to obtain e2 . Under some reasonable approximations, i. e., neglecting the interference term (the second term in Eq. ( 8) 
where the spectral distribution functions can be written as
The two functions A and T contain the details o f the liquid structure and the form factors o f the chosen electron-ion potentials. These functions are rather complicated and possess logarithm ic singularities as can be seen from the fo llow in g fo rm s : 
(8)
The function &{x) = 1 fo r -l < a : < l , otherwise it is zero everywhere. W e shall see later the signifi cance o f the various functions as described above.
In the above equations, the symbols have the same meaning as in Smith 4 . 
( 1 0 ) g0 is the free electron density o f states. By expand ing 14 the electron energy to second order in pertur bation theory, we obtain h2 h-
m q
(k + q\ U\ k ) (k\U\k + q)
The prime over the summation excludes the term with q = 0. It is generally argued that a calculation beyond the second order energy is unnecessary and it seldom justifies the computer time required.
In the spirit o f ' rigid ion m odel' approximation the matrix elements may be written as (k + q\ U\k) =S{q) (k + q\u\k)
( 1 2 ) where
( 1 4 ) and N is the number o f ions in the volume Q0 . Here S(q) is the usual structure factor, depending only on the ion position, and ( k + q u k) is the form factor, which depends only on the ion potential.
Using this type o f form factor, the first order energy EW may be expressed as
where u{0) has been normalized to include the d i electric constant factor. The second order energy £ ( 2) can be obtained in the same manner,
where (2) and the density of states g{E)/g0(E) for liquid Na near the melting temperature. 
